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being tossed about and perhaps dashed against the shore or against one
another, make it easy to load them at all times. So important is protec-
tion that millions of dollars are spent annually for breakwaters.
(2) The Constant Demand for Deeper Harbors. For small sailing
ships, harbors 10 to 20 feet deep are sufficient. So long as such ships
were the largest that sailed the ocean it was possible for a port such as
Salem, Massachusetts, with only a shallow harbor, to do more business
than Boston, and almost as much as New York. Newburyport, Gloucester,
Fall River, New Bedford, New London, and many other places were
almost equally important. The presence of many small ports made up
for the absence of railroads, as long as most of the people lived near the
coast. When the steam engine was invented, and still more when iron
and steel took the place of wood in building vessels, the size of ships in-
creased greatly.
Large ships are more economical than small ones. A freight steamer
costing $500,000 and requiring a crew of 40 men will carry twice as much
as two smaller steamers costing $600,000 together and requiring 50 men.
Some modern ships have a "tonnage" of more than 70,000 tons and could
carry nearly 150,000 tons of freight if they did not give up so much space
to passengers. Such a ship is well over 1,000 feet long, 100 feet broad,
and 60 feet high from keel to upper deck. She draws 40 feet of water.
For such steamers a shallow harbor, no matter how well protected, is use-
less. Practically no important ports, however, have natural harbors with
any such depth. Hence each year millions of dollars are spent by govern-
ments in order to deepen harbors, while cities and states also make appro-
priations for the work. In a decade the United States government has
spent as much as $4,000,000 on the improvement of the approaches to
Philadelphia alone. New York, San Francisco, and Seattle are the only
American seaports having channels deep enough at low tide for great
steamers such as the Queen Elizabeth. Only at New York, however, can
such ships lie at the wharves. With the growing tendency to build large
ships the ports with the deeper channels and better harbors are likely to
grow more and more at the expense of those with shallower channels.
(3) The Need for Roomy Harbors. Deep water is needed not only in
the channel but also in places not far from shore where vessels can find
room to anchor and turn around. A 1,000-foot vessel needs nearly half
a mile of free space in which to turn around, even though she has the
help of tugs. When the great Imperator first came into New York Harbor
the captains of some of the other boats in the North River did not realize
how much room she required in order to turn and get into her berth in
the dock. Consequendy she bumped one or two other ships, ran into a
wharf, and did such damage that her landing cost $45,000. Because of

